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(54) INTAKE AIR AMOUNT FORECAST DEVICE OF INTERNAL COMBUSTION ENGINE 

(57)Abstract: 

PURPOSE: To forecast an intake air amount at the valve 
closing time accurately, even if the operation timing of 
an intake valve is adjusted by a variable valve timing 
mechanism by estimating the accurate valve closing 
timing of the intake valve and carrying out a correction 
processing until just before the intake valve closing time 
after adjusting. 

CONSTITUTION: In a prescribed point of time before 
closing an intake valve M2, an intake air amount is 
estimated M10 under such condition that it is assumed 
that an internal combustion engine M4 maintains a 
regular state based on a throttle opening and an engine 
rotation speed and the correction processing of an 
intake air amount added a present running state is 
carried out by a correction processing means M1 1. The 
closing timing of the intake valve M2 is estimated M12 
and the intake air amount at the intake valve closing 
time when the correction processing of the intake air 
amount is continuously carried out from a prescribed 

point of time to just before the estimated valve closing timing is calculated M13. The intake air 
amount at the intake valve closing time is forecasted M14 based on the actual intake air amount 
by an intake air amount detection means M8 and the intake air amount calculated by a 
calculation means M13. 
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7h^I («ffi#|VTB)S:R^.5&tf(101) 0 -f^^* 

^3i>^^lHlte2SSNE(c:S<5#S«rttffl-C(75K«JEPMTA 
£#tf>(102) , ^(Z5«Jw»La.W^-t?«>31'KttffiS:»0* 
L/!:MjEtoS*tTV^--»:»tt*QfSfflPMCRT SrJfm-t-* (I 
03,104) 0 ^{i^VTB S:ffii^iR5![^yu^<7>6fl#B#«8S:«l 
»JL(106) . *^KSt*"C*tiE«! i 3aS:iS»L-CtT^-lir, 

$JPjmi£tPMVLV£r#:£>(108) , TAUaff fflNP^*3*t 5»S 
JEirv^<7?^mffi<b, ^aSK«ffitPMVLVt»cS<5#K«, 
H#l*eO!aA^*a*BSffi^ LTft»^S9!S«ffiPMFWD 
£#a66(109) o 
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£*j£r*£«RA£ft**3£#&£ , 

fcMSEftySSrfr 5 ISjEffla^IS: <h , 20 

*^»J#ai: «:«x.^rt«R*BI<oKA^ft^»J3fi«o 
[0 0 0 1] 

[jS*±^Jffl^»] **Wf*rt*8«B8^»Affi«a^ 
ASftftXtt^^ftSffiSr^SJ-rsi 5*-bfcrt««BB 

^RAffiafl^sjssw-Bat-st^-efcSo 40 

[0 0 0 2] 

i^ib £ =1 > e zl — 9 xl <fc o r m s <t 5 t- u fc t <o as 

Tttffl£jftfc«B8lsI<Ei££, »Affi«ft«lcS^tii« 
WML, ^rO«FW^:Jt*fl.*lt#^atti-So i" 

-frSfcfelctt, ««^c»ASftSRAffiftftj& s »jrt- 



«FBB3p8- 2 8 4 7 3 7 
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[0 0 0 3] CtUcatfLTf*, ft*tffS*a>«Affi«* 
aEft^^K^EB^^RASftftSr^fflb. -t^ffl 

ffitcs^^xam £ sawn* $§n s tt-c 

^^^A^S^^tt^iJt, *<D4#ttlcX<5# 
K^^WF^feWSKAffifttftSritfi-fSfc^^fc 

[0 00 4] *ZX\ «x.tf»BB5p5 - 2 9 6 0 8 2^ 
4>«-Ctt, «rlEO J: 5 JcKAS«*^>«fb«Ftt^S<5# 
«£L,fc«A£***\ R*#<Dffflb*>f S^lOtt 

^$J^ft£'>ft< U 3IB^»AS«*fc^lS^«r/h 
[0 0 0 5] 

A^m*^1fIE$nT^v^t»0(D, ^offliEmito^PJ 
Kft#H#<t!9 t^4t>«f^«Pflt-*3WSKAffi 

-ccor A£«*tf>SEft;a s #Ji: $ ttr ^ ft i \ - ^> 
[0006] ^jg^iiiiiifjfiLfc^W^^rftSix^t 

KAffi«ft*riEfl»^f SJ-TS r t <DX~£ 5rt«S«B8co» 
Affifti^MKBfcftflt-rSwt^feS. 
[0 0 0 7] 



3 

#m 5 wBH«*tttH-rsna«tai¥aM 6 * , misrt«s 
«iim4 <^>iHHEifi«*«iaj-rs!iifi5a«ttai#aM 7 

mE««iiKMl*iioTrt««B8M4^®AStb 
^R^K^T* MEBfl£ttfcH*aM6lCj;**n y h 
MSfSMl 0KJ;!9*j£*;frfc»Affi«S:m*<O 

Srff 5 MiEfttai^aM i it, iwe*^ s^«m^a 

ttfc»AS«»Xtt-t^ffiS«, XtffltrEffiftftRIt^ 
iMi 3^r«»*ixfcKAffi«*XI«offiaffi^S 
<5# x Sff|E»«#M2BB#«P«>!»A^*ftS:f SJ-fSK 
A^iflf^M l 4 £ SHU x. Ti^So 
[0 0 0 8] 

0>BBSdSiiB««m#aM6^j:oram*tL, h«§bm 

4 COlHieiSS^lHl^ilS^tH^M 7 J: o "Ctt W * tt 
So RftiiBMi *iioXrt««B8M4tcKA* 

HS*IB^S«<o*xtt-t^ffla«^KAffi«**a^ 

3 J: DlHSEStb5»«#M2 0f^»^>r 5 

[0 0 0 9] ^Lt, wtb^O^tHffitcS^t, 

(cLT^S'J^n^o ««#M2^H#i-5W^3f3E«F^ 

#ttffi**6»U^tfiSLfc*{tT-t?0«A^ftft«:«l 
Si"5o 

[0010] MIE^S^^M 1 1 f«ME£> <fc 5 

KAffiftiottjEtttStfrS. BB#«F«*3e#aM 1 2 
filMfE*-* ^ v^«ffl^aM9tc:«t5Kft#M2<7>f^!B) 
S v^KS^t, HRS#M2<BBfl#B*JW£«£1- 
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S8«fi»»#aMl 3tt. ffilE&m^&Ml IK J; 

zmmffiiE&m*:, «irEaf36*ja^foH#«P*i*tK#a 
mi 2(c < t5*t^H#^oa:^^-cii^LT ; fT^it, 

»A2S«ftXtt^^ffiS«*«3»i-5 0 RASftftti 
fgM 1 4 II, WEBf S«FjR-e©»Affi«ft*ffl#aM 
8»ci5IIBR*oKAfflft*Xf4*wtaaffli:, 
Sf^Mi 3lc:J:oTja[»*ixfc»Affi*ftXJiftSffl 
kl^m^Z. fltfEK«#EB#«F^i»Affl«fl:*^»I^ 

10 5 0 

[0011] ££o"C. a«#M2<offli^>f S >i/^px 
4 5 v^««M3^J:orwaE*ttTfc. * 

Htc^ffi^ti^o tit, »«#M2«)IE?t4BB#*» 
^^#Hil^Ml 2lC<to-C*^^tt5o -Ofc. 
ft, MiE&S^I&M 1 1 ^J:S«jE*Q!adS, WSE»<0R 

#M 5 <£>l!jf£tC/£ CfcIE«fcRA£«^XI*tOffi3« 
aqtbtvSo 

20 [0012] 

[H2-i!9tct£o-tffc^1-5o Ig]2^^-f-J: *W 

l 1 ^»**^-Cv*S 0 ^^v^l n± 
>?-f*y* 1 2 3K^>y V^s/ Kl 3 £r«;LT 
v>5 0 is!) vi? 1 2Jc*i, Siff^riPj^ffitfSlg 

rMK^tv, ^1 4rttcttf ^ i sasa* 

■fi^teKiKSSjh/O^. ^t e 7Fyi 5fj:3^^T>f 
30 i^ny Kl 6^^U^7>-^ fir 7 h 1 7fcljSttS*b 
Tl^So h V 1 5 <DW&MMte^*?"r 4 

v Kl 6^J:o-ClHHgaii()t^lft*tLfca, ? =7^<7i/ 

^-7 h 1 7 KfiitSttSo 

[0 0 13] Z^^Vp s/^ 1 2&U ? v"y K 
1 3Pb11C:Jo^T, #t°^ FVl 5£Ojr{RiJt-(i^^^l 8 

1 8 t-iSii-r M 9 &r^SN*#— K 2 1 ^-^ 

2 l SrBB»ao8BB«-t-Sfc«>lc:, vy >V^y K13I: 
40 ttRSL/Vu^ 2 2 Rtfa**'^:/ 2 3 ^-ttb-etbKSii: 

*[pl^a*i&^rfi6l-3E»**f0^o H!4(c^-rj:^ 
ic x SS^/<yl//2 2i^/U^^^y >^24tCioT, 
Pi^^^- h 1 9$r^^1-5*f^ (»±*) 

3« — h 2 1 «:BHfii--5*|B] —ttS&Six-O* 

So 

[0 0 14] Vy ^y—y Kl 3(C*3V*TR^/^y2 
2<0±*ICtt»SHW*A>'Y7 K 2 6^(EHEprffi(-K«t 
bix, »*^<^2 3 0±^Flctt#«flB*A^ir7 h 2 
50 7*S|HH5^Iffi«cKW5>*Lrv*5o 8^»A;/t7h2 



(4) 
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MW^'>t7 b 2 7±«Ctt*«^</uy 2 3 tW\%t<D 

[00 15] BI2, 4(C^-rj: ^A'>t7 h 2 

31, 3 2 1;):, ^ V^/H* 3 3l-J:f9ttE^7V 
?i/*y b 1 7 £;h/0^« ^ IT, P*>-v 

7M 7^@Ef§i, ^tOIhI^^^ ^ >^-</v h 3 

3 &frvxm*4 $ ^#-7— v 3 i , 3 2i:iHi$n 

^t7h2 6^lH|gt6i:, #A 2 8<£>J¥ l.Tl?t}k/< 
tv-f^-fy i/?2 4 wf+SMj £ 9 -fr 5 «fc 3K««'< 
/K/2 2^#^lbU h 1 9^^r(0/</^2 2 

2<D]B\$x\z.t h^^^LM^^^^y b 2 7&mfc-$-z> 

k* $A>2 9<Df?\*Ti?j3k'</l'-7x7})lsy2 5<Dtt 

mtikfrrnvG-? \z.m%sw? 2 3 u * 
a. 

[0016] m 2 <t 5 m 9 20 

3 6, RSC-^zh— ^ K3 7*Srfflx.fcKftiitt3 S& 
S8Ki**LT^5. 1 ^as<oag»Hfa«iiB 3 

8 <Z>#«*t 34, 35, 36, 37 ^MUciiig LXli 

[0017] ^ay h/U^A-:/ 3 5 fit, RStiift 38(^3 
ICW3 5 at^J:l9lHl»J"5^tg(-5:^$nTV^6o «35a 

&*»tfsfcLSftLT;*oy h/w<y^3 5£— Wclnltb 30 

£*X-5<> i>— 3 6 I4»A^*^»R«I, 
[0 0 18] 8a^ = *-;vK3 7lcfl««ikt^ 
3 9(itB#"e«)^ ii«$tbStBB#LT#Kft^— 

M 9^fittT«»*i«atl-5. ^lt, #^>-^^^ 

* 3 9d*foi«itS*x5«»i:»A^Siii:^b4S«a-fr« 

tt, **R«Sl 8rt^WA*ix5o C^S^ftK**"*- 40 
fcfcfcK, Kl 3l^tt^^7^4 1755^ 

f+ttfcixT^So jS^^4itt, f^hyt^- 

* 4 2lcJ:oT»Ba*ttfc^«#«-S<Jv^lBtt*n 

ibfe^^^^fti^fflit, ,&<*7^>/4 1 i^IBL 
-cHi*n-rs. ^lt, Mil 8rt^WA*ixfca-&» 

<nk%\z£.ctLmm.mm<D»t&#xic£ $ t^hvis 
3&saa*i*-&e>tt, ^7y^^7H7is@ei-cx 50 
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>v^l ioflA^ibii5o 
[0 0 19] H 2 1 Jcfi,.SNft-^ = *-^K4 

4, ttjK3^-^4 5»«r«x.fc*ftiiB4 6*s»« 

sft-cv^. mii #«ib 

4 660^-aSW4 4, 4 5^£rJ®(Cjio-C^ Vv^V 1 1 <£> 

[0 0 2 0] *HWJOxyv?yi l K*5^Tfi* 
ai«»fill 8rt(cKA*tbr«S«^}ftS#aiSttS* 

twjhh. -r*t>*>i*>r^/KDPfl(c, ^^15^ 
sx^«fi i a<o4o<?5fTS^e>>a:5o «AfTg-ci** 

fcT* hvi ScDT^tcJ: ■9fiffias«£U roAff(-<t 
«Jlii8^i:I^»P^^5, jEJgfTS-ctttr 
^hyi5*s±#ut, a-&«cd5jEJB**LS 0 »»ffS 

^CtfJt^hvi 5«sjf UTtf bttSo SMMtS-CM: 

w LTiffeftfctr* h^i 5*si5t/±#ur % mmtfx 

«il 8^SNttJ**tSo 

[0021] Huia^^^^ i i ostettii&t^SLp^jfe 

5 2, 5 3 , ;*n y h/Utyf 5 

[0 0 2 2] ^A^tyts itt0 3fc:^-*-J:5K, P J* 
«ffi(*A^^7 h 2 6±^ftft»te>*L^t3 — ^ 5 1 a 
k, Z<D&B^ttfa%m£}vtzmMt 0 y ^75//5 l b 
i^rlxiti/^o c-^5la(iR8tt©8tt*H4 

^5 1 btt, &%i.W# b 2 6 Olslte^t t*o 
[0 0 2 3] & 2 l£7Fi-# 7 is? ft* 5 2 <Dmj&te 

^tr^sas ^Hfcm^fy #tv? (h^bs) ^^<ix.-c 

^7>^ 4 >t7hl7 olnlStci: t>&^n — ^^sislGb 
5 l^t/^^^^^-fe^^S 2fi, Mt5CPU8 9 

[0 0 2 4] 5 3tt^>y ^121; 



7 

S*r&THW£4&m-r5 0 *n y h/U-fc^-frS 4I*WI« 

$I&3 5 a OlelEb^g. tftfet^o y h^fflftTASrft 
9, v^>^ 3 6fcBtfttte>*T„ K£ 

[0 0 2 5] ffljai L/:xyyy i i di*, IS 3 M^"t*J: 

i)3K iH^Tte^ *>t7 h l 7 0>lsHEl;:*rt-s 
h 2 6^ffi*a«r3dfb*HirSr it- J; 

®j^n-5o act-, vvt 6 3<D«/*fco^rRWi"5o 

[0 0 2 6] 8ft«*A'i/-r7 h2 6lt 
Kl 3M^T!J y^ty^6 4M"ClsMg§aEt-3Ci* 
£tlX\s^Z> 0 K«t<M^A->^7 h 2 6<OStTSSffl (I3 3(D 
£4Bfi» *«KI4ffli6Lfc**f SV^-y 3 l^ffi** 20 

[0 0 2 7] ^ S 3 1 t^tt, h69^ 

t>*t°>-7 i icj: O^v^^ 8ds— frlH]e"5rfiB^SiW- 

^U^rffi«C|fi#Sttr*3f?. W#6 8, 72tc£oTK 

tvm^te, $4 x ^f^fr v 3 3 £»s-r£/c#>o^ti 30 

3 1 a!5S*Sk»ricSiX"CV^« 

[0 0 2 8] ««I*A'>ir7 h 2 6SW>f 5 V^T" 

oraiBSJx-c^So yym7 3(n&P3iM^^ 

U S V^:A-y 3 1 . ^W>?6 V"*- 
5o y Is 7**7 3li»l C0fi®^^2^fi©^cDr B lT* 

&mm-tz>o v 7 3 \tm 1 offiBicEKsn*: 

^-f h 1 7<7)[H]^lc2tLTS 1 b 

y^Vf7 h l 7lcSS-i"6»*(W*^v'ir7 h 2 6 (Dm 
[0 0 2 9] yvm7 3^MWHia^M' 

tl^iC^^^fVf 7 3 a, 7 3 b^ffM£tlT^ 50 
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2> 0 Ztik£*t&LX* ^yt^ty^6 5^HXt//> 

6 5 a, 6 8 biWBjSS-tVCV^, :m 7^ ^ 

t73a, 73b, 65a, 6 8 b I*. 1/ tt fc Rftflfl 

7-f>'^bft'5o ttt, ^7^fyf7 3a, 6 5a 
dSHv^cmt-frL, ^7'7^>'t73b ( 6 8b^SV^ 

!)31 Oleltell, ^^V^ 8 , y >-^=¥-V 7 3RXf 
-O-T** 5*^LT»*lffil;*7*v'*:7 h 2 6 (c 

tsif £*t£ 0 

[0 0 3 0] mi ffcJE^ 7 4 fct, ffiiBffifH S KSS^T V 
ym7 3<DftfH|fJIC^/££tV, »2ttJE^7 5tt«ft« 

k:»/fiS*LT^£. #ttffi^7 4, 7 5lciBm?6(cJ;5 

I^^^V^ v-^7 h 1 7 tCi*fbiS3££*tT:Jo , 9 . a:^^ 
VI lOiiet-i: tftV^fWLtt^/M^? 7a»P>« 

M^fW^7^^7 8tCj;o-C^^n5 0 * 
LT, t>f/U7>f/^ 7 8^iligbfc^mfflfi-<T y > 

6 6Wd»/a£*Xfc»ltti»7 9£-iloTf£l?fiJE^7 

M^J^A'>^7 h 2 6«(CJKjS:*tLfc»2}ftB8 1 Srii 
oT^2»JE^7 5ic#t^^tv6 0 
[0 0 3 1 ] PM79, 8 1 #}ftJEES7 
4, 7 5(c«*&*tb5»JE<0*# SSrWSE-rSfc*^. 

5) 8 2^K^fettTV^S 0 OCV8 2^->yy8 
5{i, ^y^^-F85 t, AtK— h8 5a, B /tf — h 
8 5 b&tf— *T<D!J1F— '<tK— h 8 5 r $r^L-rv>^ 0 
^>-^7jf— h 8 5 t #±^">f ^/^^ 7 8 £frL,X*4 
tVi&^-fl GtzmWtZtl* A^— h 8 5 a &m 1 teSS7 
9«dSa*StbXV^ D BTjf— h 8 5 b ttffi2ttHS8 1 ^ 
Sgc^tL, wy-tf— h8 5 r (4^->T/W^^7 7(C 

[0 0 3 2] ^r— >y^8 5^ICf^7 P -;W8 4^|i« 

Jfi Ufc 2 oco#— h M"C<oH»»^flEttS:Jg»r-t-S 4 o 
<7)7>'K8 4aiSM*ntV^ 0 yP8 4C0^JS 

I^PtffiSt^7>'K8 4 a nBKte, 20CD/K- h BB 
^iSilLTrl^ffltD»ftn^l1 : ^i-^^" ? ir--^8 4 b, 8 
4c, 8 4c«^tLT^5 0 tit, ^^8 4 

(c^-s^-tK— hcoiiii^tffi, Irtefi-h*-?— j^b 4<dU 

[0 0 3 3] «JlEffiBWia[<Z>fc4?)t-s ^^—/U 8 4^gil 
tt«Cte*<75*7 p --A'8 4 ^^^r^fi-^-TS^^y ^^8 



(6) 
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/us 4 srflw^ if ie -r 5 m^v i^/^r ks 7^EKsti 

[0 0 3 4l 0Jx.tf, 1 0 0%<£>7^— ' f>fitt't8y 

i/;^ K8 7 3&siiasttr, /I'S 4a**:/y >^ 

8 6rott»*ld6tL"C«j:fr (H<Z>fefr) ^#n£ltbti 10 

/<ir— v>8 4 MdJ:oT*>'^#— h 8 5 tAO 5 
AtK— h 8 5 aM* s i*iiStt5. -fSfc* 
7 6^&PtUi*ttfcH»»^. ilW79lrIorI 
l»ffi^7 4fcfltt&S*U V ^^f7 3 (CfllRlj 75^^)0 

*?5MJEEds±#-rSo rixfcHWM-, v? 8 

4c(cJ;oX, B^-h8 5 bXr^Sfefflwyif-^sK- 
h 8 5 r BBdSiiaSn5o *t~£ t . IS 2 7 5 l*j<D 

»2}»»8 1, B7jf-h8 5b. yif-^sK 
— h8 5 r *Ii:T^/W<y7 7tC#tH^tl^ !)^ 

^73 tca«^e>*D^s»E^(S:T"r5o 20 

[0 0 3 5] y ym7 3JC*rL«MB9^b*D^5fflJBE 

a, 65aW73b, 6 8 *^^7>f 
fcSrt^fc, ^^^ir7 3tt*2»JE^7 5rt<0 

^>t^^y^6 5a^?^^6 8tcSDt)*dSf+ 

[0036] *<d&^ $4 % i/?-?— y 3 1 \ztt-rz> 

/l^2 2£>fis»*-< 5 y^^^HSo CKDgbfNdO 30 
v^r, BI5 (b) tn^t^^* S is??** -^7^£r# 

So a«/</V^2 2 tSNA^^2 3 tldBBV^T 

S >V7-V 3 1 (cS»bT*2C9ffiB"eflt±Lfe 
££\ 2 2<Dffl1&RTffflm<D?'( % l/?1t%L 

[0037] — H3ic*3v^«x.tf. ««yu-y-r 40 

K 8 7 3&sffl«SixTx*— 7 1 -fJfca*0%£#oT\ 

y 1^8 6<Of+»*^«toT^^«- ^8 4^^*" (g|CD 

ttf— h 8 5 t ^t^B^— h 8 5 blH* 5 iiii 1~ 
St, ^/u^y/7 6^b"!taiS*bfcjH»j6*s»2ffl 
K8 l*iioT»2fflJES7 5lC«J&*tL, y V^^-V 
7 3l:Mi^b^^5ffiE^i#no «HM<Z>'< 
-fe — v?8 4 cidJioT, A/K-K8 5 a^t/mKRiJcoy-^ 
h8 5 r BB*SjeiiStt5o » 1 SJE^ 

7 4 S1W79, h 8 5 a , V 50 



fl*BB¥8- 2 8 4 7 3 7 

10 

8 5 r fciott>f^>7 7lcSMti£ 
[0 0 3 8] y vm7 3ld*f U£«M*b*0;b6iftff 
l*» 1 »E S 7 4 rt<0»|jE«c8t Lt«f*^»»L4A s 
^6 8lcSC9*d«f+*SlxS 0 

[0039] ^(ogf, *>r $ ^7-7- y 3 i tc^f-rs 

V^X, 15 (a) (D^fry* 9 4 $ ^7¥4^7"7 
M-TZ>t. K^</^2 2^HftfflBB^ff^, ^rco^yu 
:/2 2«>BBiftw^-f ^^^SraSb-frS J:5^*>^ h S 

»«^^^2 2<Dfflfo%.TJtffiM<D?4 * ^^ASftfc 

[0 04 0] ±E^J: 6 3 ^W^^tbT^S 

fcfe, OCV8 2^1lly^/^ K8 7lC^f5f^- 

•9, Kft^/W^2 2<Of^ft^-f 5 t>V^Tf^/^/V^ 
TS—s^y^Mm*. M 5 (a) K^lht£l§^ 1115 
(b) ^t"ttffit<opat?*Jtt«jtcaE3E-rsri:dS-t?# 

[0 04 1 ] i: r ^>T% Lfc^ffiir yf51-55 

*4 3WOCV8 2Sr»J»"r5fc*(c«^-WJ»asa 
(«T, ECU^^p) 8 8^ffi^btLri/>S 0 ECU 
8 8**0 6 ^^-T<fc (CPU) 8 

9. RUiLSMl^y (ROM) 90, 7^^T^t 
^7«^ey (RAM) 9 1, y<y 7 T y zfR AM 9 2 , ^ 
SiA^ilHlSS9 3X^SfPai*ls]B9 4 Mit^S, r 
n^>60#lHlS&8 9 — 9 4fi^<^ 9 5JCj;o"C5lVM^aitt 

[0 0 4 2] R OM 9 0 liiff^CO|«Ji^D ^7 i^^ffl 
7*— ^Sr^aMEtt LT^5. 0Jx.tf* ROM9 0I4H7 

^/7^^le^tUTV^S () CPU8 9liffj|EROM9 0 Id 

OSI^S^IItT-f 5o RAM9 1fj:CPU8 9l:J;5 
«»te*«:-l»tt»cE*rS. /<^r^/RAM9 2 
liECUS 8ldS*-r5«*flt»3flSffJhSixfcatdfc % R 

AM 9 lrtO&Sf-^^t5o 
[0 0 4 3] ^S5A^[h1S&9 3td|i, gfr^Lfc^i^^ir 

asn-ct^So — ^gpm^(His&9 4ici{*, 

x^39, ^^>T ^43 .S.t^O C V 8 2 tfZtl^tl 



(7) 
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[0 0 4 4] It, #ir^ih5 1-5 5 (O&ttim 
^aiA^JlHlSS9 3^LtCPU8 9(CA^3^tt^o C 
PU8 9fi^tVbOA^t-S^5t, ^Vv^lnlfeSSN 
E, ffi^VTB§^gllit5o CPU89li 

^4 3MOCV8 2*fHft£-t»\ JBfi.*WWJW. £ 

[0 0 4 5] CPU89I1 fyZ/ffk-Kls-fr 

£tcj;«9. m&mmmtirxD??^? b 1 7^0 10 

C»-C*>-5^>v?^lH](EjS*NES:iS[*-t-S 0 CPU 8 

S >^<Z>BM6<Dfc«>tC, VVT 6 3\c£ saHESftSSi 
%M*J*^^y b 2 6 0flfl[t-fe5« 

[0 0 4 6] *R»«»»J»^fc«)«C, C P U 8 9 liRft 
i§SS3 8SriioT«SSiS[l 8^»a\h,SjftA£*<0*4: 20 

its. 9 9 3 9 <D~— (H^BS) ^HV^TV^S 

<DiI«WMfcJ:oTft££nS 0 t<Dtc#>, CPU 8 9 

»»#MTAUa&»ti1~*. «fc!9l*L<tt, ^^v^V 
[ElCaSSN ES.tKKA^ASJ^S'^V^TS^jKJfSf'fiSt^F 
riTP^rSIt^ -^c^ffiTP^^aiTKfaTHW, Kft 30 

*»«B#IHTAUaS:#5o rW«pPflTAUalC*?^9 
[0 0 4 7] RftJEdSj^S^liNf ^/WSfc 

[0 0 4 8] mic*fL*^»«T-(4, «3t"f-5J:5(- 
hyuBBSTA^^v^>[s](e3fiSNEi:36>e>3t« 

ttte-c<o«sffiPMTA«rS3frt-5. ~n£-&i§nM 

RT4) SrSftStifc^ Mil 8^0!»ASft 50 



4#^^8- 2 8 4 7 3 7 
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pmvlv) ^sigt-rso £<b*^ aft^t^M^o 

^fftCi-SP^^JE (PMC R T 4 , t PMVLV) OH 

*»^JWa«JEPMFWDa>J(CttJlHa(-ov^rtt, »BB 

?2-4216 O^^tC^^^nfc^^l-^l^T^ 

[0 0 4 9] ^«Fffl<^»J»OfcfelC, CPU 8 

9 (ixy v?y[p]ei|gN E d: S^ffPMt CS^^tS 

fflTHW«-e3&*€»4fiEIR»I KlcJ:o-cSEt6^i: 

<5#-f * 4 3 &««tt<0K»«**m* UTjS 

[0 0 5 0] SfcK* s<JV?#4 5 >i/<E>»J»0>fc«> 
(C\ CPU 8 9(i^*ffl«S*tfc»JW^3/>^S:ffiV^, R 
«CBEPM^0«3i^^^lHl<Eia«NE«ca<3* 
VTT*r*ait5« ^Lt, Hi^fiftVTB^il 
JfflftVTTI^St5J:5l-OCV8 2^>®^y l"/ 
^ K8 7^CDy^ — r-f Jfc*:2Efl5£-£\ P30CV82O 

m\^£*). VVT 6 3a>MMES7 4, 7 5-M*£££tL 

[0051] scic SfriaaJH^»JK«J=E»ai/V'— ^-^o 
S 0 rcQ/i— ^-^ttBf^atlW (Mx.fi* 8ms) S(cSfb 

[0 0 5 2] CPU8 9li*f^fy^l0H:^ 
T\ #«"feV-0-5 4, 5 5tdJ:orat£HStbfc^n y h 
/uBHftTAXt^KttJEPMSr-ttL-ettR^j&tPo 
fflriC L/c J; 5 Ltlffl Lfc^ v^[sIlEiSftNE2fcU< 
^ffift V T B * -t tt^ixtt^ii if o 

[0 0 5 3] gc^T, 0 2M*5^-t, ^4^^ 

Ei^oy h/uBHSTAtlcStjcS't'SEWttffl-ewSSa 
ifj^ny h/uBBSTAX^^^^lHKgaSNEtClW 

[0 0 5 4] ^y^fl 0 3iC^l^T. 

StbfefflW-^y^^BKU, xyi?y|ilB!SNEtffi 
IS^^«figT*OP5^ffi PMT A fc#JC-r 5 - &»h,<0 
«F3E«T I MCASrHm-TSo y ^ 1 0 4 K*5l^ 
■C, (1) Jct£^^— iJcilixaafiPMCRTSrWm 



(8) 
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* * [0 0 5 5 ] 

PMCRT(i) =PMCRT(i-l) 

4- (PMTA-PMCRT(H) } 



T IMCA - (1) 



±fSiS (1) *C0PMCRT(i-l) te1#l\a}mW-ffl%\X*& 

[0 0 5 6] *v-v~?\ o sfc&^-c, strie — ftiin^ 

IIPMCRT^ (2) (CttV^&^-ftii^ftiffi 
LT, #*UISPMCRT 4 r «Z> ft * UK P 

MCRT4I1 «*£E-fe>-^5 SICtoTSiaS^SK^ 

PMCRT4(i) =PMCRT4(i-l) 

4- (PMCRT(i) -PMCRT4(i-l) } 



^fc^fc*>&1-£fc, JbE**LfflPMCRT4liK« 

5<^«aitt (KSUBEPM) iH— ift*. 
[0 0 5 7 ] 



(2) 



±1E* (2) ^PMCRT4(i-l) l±W!sI*!fJBffl-e 

[0 0 5 8] 0 6t^ioV>T, ^jMBSrM 

t TFWD^tffftC J: 9#£>5o fiffltTFWD 

,£) ^^ITAU a SrKWfcUfe.PtitftSrlRA-*- 

^tTFWDH Slfffftlcf*, 9 ic^-Ti: 9 ^egtt 
lCSI**tl5aii*fflTAUa Sr^-f WU— ^-V-Cffgt 20 
UTd^HBSlcqiW^BBttSixSi^^m (Tl) 

«»«4tB#fHTAU (T2) t, «#t»T 
✓Vu:/BJ#£-?coi#PiO (T3) fcj&*e>43 0 
[0 0 5 9] TIE^C (3) tCtt^»J«FBn t TFWDOSt 

<£> (a) ~ (d) <0#«*f*&i»fc^*:^:^fc5o 
(a) 6«fB*#i-Sri:. (b) **f*5Sti:, 

t T F WD = T 120- (310-VTB) /120 
+TAU a+tTB+8 



(clftfcblirS^ilASfcSo vvT6 3I^J:ot!RS^ 
:/2 2<DM#JHPAdS£{bS-t!:&ft5r ^«:^*U rr. 

5° CAT*$)St)Wit5o (c) >f 
BUT au a <D&.\&<Dfcito<D * *f y^-fy^ 8 (ms)O^ 

IMttT^r^o (d) VVT6 3(Ci;oTP^ 

° ca (^>-^) T-&5r<h 0 

[0 0 6 0] 



(3) 



±KxK (3) ^<Z>T12 0te, ^7^^ftS:«rPd]»*-*" 30 

i2o° cAiHKte-rsoicB-f-sww-efeSo tTBf* 

[0 0 6 1] ±Ki* (3) <7>ffl»Wa«LSrWTt-aB-< 

(8ms) <DX\ «»«»*^ft^«»*lt*-ec9lB^tt 
^>-^^^^iim^TAUa^^Ial^m^^t5o ^ 
0>5*>* H^^«#t(-^^^'btV^)iimB#P^TAU a 40 

*ti«ffir(-*«>e>tLfcaiawFMTAUa fsffiv^tt* 

BtPflTl, T2, T3^tttft5o 

[0 0 6 2] fitPelT l sp^W»-li*J»^»J5R»JE P 
MF WD ©JJfflJSfflW 1 / 2 t-fc 5. 

(HHgj8ftNEa*3 0 0 0 (rpm)KT"CI4 8 (ms)EAT<Z>K 
*iltRSLTV^5WC, T 1 =8/2 = 4 (ms) t^h 
teir-t&X£Z> 0 l*|HT2tt, /^fwu-fyt^ft 50 



B^PpI tTB t <0^%{X& & 0 

[0 0 6 3] «»*at<?3»T*>fc tT* b V±*E;S 

*-C©^7^^A^>SCYfc;j& s 7 5° CA, t°^h>±5E^ 
'}ft»P>T5Ejft*"C^^^>^^^3E{M s l 8 0° ca, tr 

* h y T^e^/i^ b r*^) ^ 7 y ^ ^ 

#«ffflf±VVT6 3©^»lcj;!!)Siit5. ffioT\ % 
»PBIt<Z)»TI*^^b!»^VU^2 2<Z>Rfl#B**-ea>^ 
7y^ft^fttt7 5+ 1 8 0 + 5 5- VTB, 
t, (310-VTB) 0 CAT'fc^o ifltSUfcJ: 0 \C? 

7>^^120° CA3EfM"5a>K:T i 2 owBSPflS: 

iWSwi:*^ CCOT 12 0C (310-VTB) / 
12 0«r*»-rtbtf, (310-VTB) 6 CAM 

[0 0 6 4] St*-, ^JffitTFWDIl W&1rZ> 
<t plCftjlft^aSBftfiCJEPMFWD^JtUl^BSb, 

jmj«F^*i^ffl«FPsl t t FWDjfisaJSJSfflA tic J: or 

Tl, T2, T3<OI5^lCBf3g«p|B («»JBMAtW* 



(9) 



8-284737 
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'4ms) ^fieiBtTFWDtlCt**?) 
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ft. CCD 

[0 0 6 5] Sot, f-mtifffl t T FWDft, fl*IWT 1 
(=4ms) , WBT2 (= T AU a 4- t T B) , WWT 
3 (=T120- (3 1 0 - VTB) / 1 2 0) &Tfffi 

mmfemm (4ms) wsi t * o . mifcufcit o) 

t N F WD = t TFWD/ A t 
±flaa (4) <K A t ttft»^»JK«JEj(Ui^-^>^ 

tcio^r, tie**: (5) ^mmmw-^t nfwd, mssuo 

t A(i) = t A(i-l) 

+ TIMCA- { PMTA 



[0 0 6 6] CPU89li, ^f*;/l 0 7 (C^o^T, 

tNFWDSrR* (4) \C'&^X#£>Z> 0 
[0 0 6 7] 

... ( 4 ) 

[0 0 6 8] 



KP A- t A(i-l) } 



(5) 



±K5£ (5) KPA(i*:*JE«jE«»t?fc9, tA 
^MHffiltflttia-ftii^afflPMCRTTfcS. *L 
HfliS^ (5) * t NFWD0*9igL3tfTbfci£ 
otA(i) I*, RSC^Vv^^ 2 2 <dBSB#«f^^»JK«H t 
PMVLV^/i§ 0 

[0 0 6 9] dZ-C\ a«£EPMi4ttfiPMCRT* 



★ 4 tdS«£LJttttf, ^SJRftffit PMVLVtRg/^ 

lC*5V^ fc5£ (6) jC«ev^ft»^»Jia«CJEPMFWD 
[0 0 7 0] 



PMF WD= PM4- (t PMVLV— PMCRT4) 



(6) 



f S»*-eO»«E t PMVLVtS^ (T 20 
AUaSlllW £>R»E (4IHPMCRT4) t <D 

mz. m^-C^R^JEir>i^5 5fc«fc-5R«JEEPMS: 
*D*-T 5 r £ IC J: *) *JR.^ jgIJR«JE P M F WD 
^x^l 0 9O^^^||frLfc^(cr60y>— ^>-^r^ 

[0 0 7 1 ] «&|B»»^SI»«JE*a^-^^^*3V^ 
T, CPU89lC s t57f5/7 P 102 
^»ftBEPMTA*»ai-*-Sfc«>0^«»A^«ft«l * 

So y / 1 0 6 i^Mllf MSB t T F WD 

10 8 <0*&Sf*^S!J!ft*M=E t PMVL V^SLm-t"S/ci6 

*»^ffl»ftiEPMFWD^»ttJ-rSfe«><OKA^** 

[0072] ccd£ 5 »c*H160fl-Cfi, ^Miltuo^* 
v^o y hyU^STA^r^V^VlElKjISNE £KX<5 
t^lWMEPMTA^SIb, ^<Dffi£-& 

(4*LfiPMCRT4) SrWttiL-Cl^a. MSiK 

PURSUE ("HWRftffi t PMVLV) SrFSJLT^ 
So tit, a«F^i I f'aiJ^jfi«)«*«-«J:5KftffiPM 
CRT4, tPMVLVOi^fc, 3a^F^^SH36^«t 
3RSIEE PMC r (OUSrAP* Lt*»fa»Sffi PMF 
WD$rItBt5 J: 9 »-ltv^o Z<Dtztb, =^i/i/> 1 

/u:/BH#NWR«JE (**^»JK*JBEPMFWD) *:» 50 



[0 0 7 3] #S^#K£:fc^TI3\ ^$JR^vJE t 

pmvlv (omm^^, -f^^^^^mm^KTA 

U a 0>*aP#j&»fc»ft'Vu:/ 2 2WBB#«r*"CJ-S"*"5 
8#IW (^SIH#fS] t TFWD) £rti^LT^5 0 CtfXSL 
^•WdSjftTUXd^K^/^2 2^EB#-rS*"C 

Miotic, VVT 6 3*dJ:5R^</^2 2 0ffift 
VTBtmt (SWkS^T) l^S. t£oT, VVT 
6 3 0>fiaftldfc t>*i^««^/^2 2coBH#fflBB, 

3, m^TliIE«*^»J«PPBT t TFWDSr»Sr tifiS-C 
[0 0 74] t^M^^ xy^y l i <DB#-t-5«Kj£ 

[0 0 7 5] 4*3, *«^(l»^^-rS'J^lll(ISWt- A» 
(1) lifrESSlEW-ewRftCJE-feVi^S 5tcj:SR«JEP 

[0076] ( 2 ) «rEiBfifi»j-ei*, *j»^«8R«uee p 

MFWD<Z>gUJI-BRL, -^SJRSUBE t PMVLVi»5>4 
SLlPMCRTiKi:, -t^JgSSrRfiUEPMfciJO* 
L/c:^ **LttPMCRTa»bRSCEEPM«r«C, ^ 
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[0 0 7 7] (3) #3SWfi, ^^y^fflSI 

So 

[0 0 7 8] (4) ^M^KAffi^ft^WKW*. K 

^SrHaE"t-5VVT«:»*Ufc3:^^vjc:t>5gfflprffi-l? 

[0 0 7 9] (5) ^SJB#BB t TFWD(Dfai«Lffl 
V^fb;h,£*: (3) IS, WSfiUfc (a) ~ (d) 

[0 0 8 0] JEX±, *|SWW«■*tfi«^-oV^"CRMLfc 

[0 0 8 1] r^J:5*»*fci"tbtf. Sv-^ttfcB 
[0 0 8 2] 



(10) ffl?8-2 8 4 7 3 7 

18 

So 

[mi] *&9i<z>tt&fltj£ia. 

[g|2] ^>^>2SfcV-?:OHiZ2«aoailS«J*;iao 
[HI 3 3 vvTW»Si*& 
10 [B4] 3i>'^>'(Oib#««4r^"t"Wfffiiao 

[B5] (a),(b) fi» • M/V^iMfp^/Tt^ 

[El 6] ECUt-tOJSi2«iai:«)«fitWSgttBi«S:^ 

[gi 7] *i*^wa«jBEj»ai^— ^^^^artssr^-r 

[SI 8] *»^»]»ftJE^lcajJHS4:^-rtftWiao 
[i9] ^»J«FWi:^7^^^li:iOBB««:^"MftMia. 

20 l l - rt««Bi Lt©#V y yx>-v?y % 2 2-8« 

u#asr«ja:-rs!a«uE-fe^*, 6 3-*5j^v^^>r 
^ ^^mm (vvt) , 8 

30 a, ^liSf ¥M«A^if i^<^#^ M 

ftffl^M^ bT<D8i$UE* NE— a^v^lsHEaSS, V 
TB---fESb^>f ^ LTOffi^, PMTA-£ff 

ttffi-CO»«U3S. PMCRT4-/j;ilI, t T F WD 
•••^SJBSM, tPMVLV-fj«fiftffi» PMFWD- 



TAUa 



75CA* 



riSOtA 



TB: 



<55CA' 



Tl T2 
(4ms) (TAU=TAUa+tTB) 



T3 



M¥8-2 8 4 7 3 7 



[HI] 



-M14 



«aaa?s -Mi3 



-Mil 




[12] 




(13) 



8-284737 



[me] 
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51- ai*Afe>tr 



52- f?^ftt>9 



53- *St>1f 



55- ftSEfcV? 



39- -fvtfx** 



43- -f?*-f* 



82- 



OCV 



JO 



-88 





9 

A 




— 































-93 



RAM 



£-91 ! 



Z^> RAM 



I 



£-90 



Zj> ROM 



i— 89 



r=I> CPU 



— 95 



-94 



i 



I 



-101 



Q&EPMTA&*£ 



— 102 



U£fiTIMCA*83i 



-103 



PMCRT(i) = 

PMCflT (i-i) + IPMTA-PMCRT (i-1) I *TIMCA 



-104 



PMCRT4(i) = 

PMCRT4 (i-1) + {PMCRT (i) -PMCRT4 (i-1) } 



-105 



tTFWD=T120* (310-VTB) /120+TAUa+tT8+8 -106 



tNFWD=tTFWD/At 

1 



-107 



tA (i) =tA (i-1) +TIMCAt |PMTA*KPA-tA (i-1) } —108 



J. 



PMFWD=PM+ (tPMVLV-PMCRT4) 
1 



-109 



ms] 




PMTA 



^tPMVLV 
- PMCRT 4 



(14) 

(72) Sffl 



^¥8-2 8 4 7 3 7 



